Studies of the induction of chromosomal aberration and sister chromatid exchange in rats exposed to styrene by inhalation.
A large number of studies have been reported on the genotoxicity of styrene in vitro and in vivo and the potential effects on humans of occupational exposure. Because of a variety of technical problems and difficulties in data interpretation, it has not been clearly established whether styrene can induce chromosomal aberrations and/or sister chromatid exchange (SCE) in vivo in animals or humans. The importance of clarifying this situation led to the development of the study described in this paper. Male Fischer 344 rats were exposed to styrene at concentrations of 150, 500 or 1000 ppm for 6 h/day on 5 days/week for 4 weeks. A negative control (air) was included. An additional control (ethylene oxide, 150 ppm) group was included in an attempt to establish the usefulness of rat lymphocytes for cytogenetic analysis in this protocol of long-term exposure by inhalation. The choice of agent and of exposure was based on the expectation that they would produce a positive response for SCE and/or chromosomal aberrations under the assay conditions used. Peripheral blood samples were drawn at 1, 2, 3 and 4 weeks of exposure and at 4 weeks after the end of exposure. Cultures were established, and SCE (second mitosis) and chromosomal aberrations (first mitosis) were analysed. The frequency of chromosomal aberrations was not increased over that in the air controls in the animals exposed to styrene or ethylene oxide at any of the sampling times. Styrene did not induce SCE at any of the concentrations or sampling times; however, the frequency of SCE was increased following exposure to ethylene oxide at all sampling times, with a positive exposure-response relationship with time of exposure as the variable. The data are compared with other, similar sets reported in the literature, and their significance for predicting responses in people occupationally exposed to styrene is discussed.